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BIOEFFECTS OF PURE, EXOGENOUS SINGLET OXYGEN (^02): CYTOTOXICITY FOR 
SALMONELLA. Thomas A. Dahl*, Philip E. Hartman* and W. Robert Midden , Depts. of Biology (T.A.D. 
& P.E.H.), and Environmental Health Sciences (W.R.M.), The Johns Hopkins University, Baltimore, MD 21218 

*Ag Oj, the lowest energy excited electronic state of molecular oxygen, has been implicated in the 
health effects of a number of drugs, chemotherapy regimens and environmental agents. It also may 
be an intermediate in inflammation and in the toxic effects of superoxide. Previous efforts to characterize 
the properties of *Aq Oj have been troubled by the lack of a simple method for generation of chemically 
pure *Ag Oj. We have modified the separated-surface-sensitizer singlet oxygen generating system 
previously described [Midden and Wang, J. Am, Chem. Soc., 1D3: 4129 (1983)] for the efficient exposure 
of Salmonella typhimurium bacteria to *Ag Oj on filter membranes. Physical separation of the 
photosensitizer and the bacteria eliminates the possibility of most Type I (non-singlet oxygen) 
photooxidation processes. The role of *Ag Oj is confirmed by calculating the lifetime of the intermediate 
responsible for the effect from the dependence of the observed effect on the distance separating the 
sensitizer and the bacteria. This system was used to test the bacterial cytotoxicity of *Aq 0>. Ten 
minute illumination of immobilized rose bengal placed 0.65 mm above the bacteria killed half of the 
exposed cells in strains LT2 (wild type), TS24 (his G46 rec A ) and TA2410 (his G46 uvrB pKMiOi). Efforts 

r™nffhWn tD a n C v r n ie i y ,? e . termine lhe °i dose - The g as Phase lifetime of the intermediate 
, Cel deiermir >ed from the distance dependence analysis (24 + 6 msec.), is the. 

~*me as that calculated for J Aq Oj from literature data (53 ± 37) within experimental error. This finding 
con irms that cell killing was due to *Ag Oj and eliminates the possibility that other reactive 
ntermeoiates were responsible for the bacterial cytotoxicity observed in these experiments We gratefully 
acknowledge the financial support of NIEHS grants no. ES0230G (WRM) and ES03217 (PEH). ' § V 
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